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[57] ~ ABSTRACT

There is provided a shaving apparatus comprising an
external cutting element and an internal cutting element
cooperating with and drivable relative to the external
cutting element with a reciprocating movement. The
internal cutting element is secured to the external cut-
ting element by means of a connecting element which is
flexible in the direction of driving and is rigid in direc-
tions extending substantially transversely of the direc-
tion of driving. The external cutting element is formed
as a U-shaped part from a sheet material. The internal
cutting element together with the connecting element
constitutes a strip also made of a sheet material and
positioned between the legs of the U-shaped part. The
internal cutting element is situated at the end of the strip
near the transverse portion of the U-shaped part; and
the other end of the strip is connected to the legs of the
U-shaped part.

5 Claims, 11 Drawing F_igures
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1
SHAVING APPARATUS

This invention relates to a shaving apparatus having
an external first cutting element and an internal second
cutting element which cooperates with said first cutting
element, at least one of the cutting elements, preferably
the mternal second cutting element, being drivable with
a reciprocating movement relative to the other cutting
element.

Such a shaving apparatus is for example, known from
U.S. Pat. No. 4,065,977. The first cutting element of this
apparatus takes the form of a foil in which apertures are
formed, the second drivable cutting element being
urged against the inner side of the foil by means of
springs. A disadvantage of this known construction is
that owing to the forces occurring during shaving the
foil may be deformed or the drivable cutting element
may be pressed away from the foil, so that the distance
between the two becomes too large for satisfactory
cutting action.

The present invention, whose object it is to mitigate
this drawback, provides a construction which is charac-
terized in that the drivable cutting element is secured to
the other cutting element by means of a connecting
element which is flexible in the direction of driving and
which is rigid in directions extending substantially
transversely of the direction of driving.

A special embodiment is characterized in that the first
cutting element together with two legs or limbs consti-
tutes a U-shaped part of a sheet material and the second
cutting element together with the connecting element
constitutes a strip, also of a sheet material, which strip is
arranged between the limbs of the U-shaped part, the
second cutting element being situated at one end of the
strip near the transverse portion of the U-shaped part
and the strip being connected at its other end to the
limbs of the U-shaped part.

Suitably the U-shaped part and the strip constitute a
single or unitary component of a sheet material.

A particularly practical embodiment is characterized
in that a plurality of combinations of said first and sec-
ond cutting elements is provided, which combinations
are spaced from each other by spacers and in combina-
tion with the spacers form a shaving unit.

A different embodiment is characterized in that a
plurality of said first cutting elements constitutes a first
cutting unit and a plurality of said second cutting ele-
ments constitutes a second cutting unit and the first
cutting unit is coupled to the second cuttlng unit by at
least one connecting element, which is flexible in the
direction of driving and which is rigid in directions
extending substantially transversely of the direction of
driving.

Yet another embodiment is characterized in that a
plurality of combinations of said first and second cutting
elements is arranged in a circle and the drivable cutting
elements are each provided with a part which is situated
in the path of movement of the spokes of a rotatable
wheel.

An embodiment which performs particularly effec-
tively is characterized in that each drivable cutting
element is provided with a cuttmg edge in combination
with a hair-pulling edge which is situated in front of the
cutting edge in the direction of driving and which is
spaced further than the cutting edge from the corre-
sponding other cutting element.
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The invention will now be explained in connection
with the accompanying drawings, in which:

FIG. 1 is a perspective view of a shaving apparatus
with a shaving unit and a drive means.

FIG. 2 shows on an enlarged scale two parts of the
shaving unit in perspective.

FIG. 3 is a detailed elevation on a further enlarged
scale of a part of the shaving unit with the cutting ele-
ments.

FIGS. 4,5 and 6 show a detail of the shaving unit in
side view in different positions of the cutting elements
relative to each other and illustrate the operation of the
apparatus.

FI1G. 7 1n a schematic longitudinal section shows a
different embodiment of the cutting elements.

FI1G. 8 1s a cross-section taken on the line VIII—VIII
in FIG. 7.

FI1G. 9 schematically represents an embodiment with
a rotating drive mechanism.

FIGS. 10 and 11 schematically represent still another
embodiment of the cutting elements in sectional side
view.

The apparatus of FIGS. 1 to 6 comprises a shaving
unit 1 and a drive mechanism 2. This shavmg unit and
the drive mechanism are accommodated in a housmg
which is not shown for the sake of clanty and which is
for example provided with an opening through which
the shaving unit can be brought into contact with the
skin to be shaved.

The principal parts of the shaving unit are constituted
by alternating elongate lamellae 3 and 4 of a sheet mate-
rial (see FIG. 2). Several such lamellae are stacked
against each other, a lamella 3 being interposed between
every two adjacent lamellae 4, which lamella 3 consti-
tutes a spacer to space the two adjacent lamellae 4 from
each other. The assembly together with end plates 5 is
clamped together by means of threaded bolts 6 which
extend through aligned holes 7 in the end plates and the
lamellae.

At one end each lamella 4 is provided with a station-
ary external first cutting element 8 and a movable inter-

~ nal second cutting element 9 (see FIG. 3). The first
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cutting element 8 together with two legs or limbs 10
constitutes a U-shaped part 11. The second cutting ele-
ment 9 in conjunction with a connecting element 12
constitutes a flexible strip 13 which is situated between
the limbs of the U-shaped part 11. The U-shaped part 11
and the flexible strip 13 constitute a single component 4
of a sheet material. However, the strip 13 may alterna-
tively be secured to the U-shaped part by weldmg or
riveting or the like.

The strips 13 of the shaving unit are coupled to the
drive mechanism 2, namely a vibrator motor, by means
of a spindle 14, so that the end portions of the strips 13
comprising the second cutting elements 9 can perform a
substantially reciprocating movement as indicated by

~the arrows P in FIG. 4. The spindle 14 extends through

openings 15 in the strips 13. Around the spindle 14 and
between adjacent strips 13 ferrules 16 are arranged, so
that the strips are also spaced from each other.

Each connectmg element 12 in fact constitutes a leaf
spring which is flexible in the directions of driving P but
rigid in directions situated in the plane of the corre-
sponding lamella 4, in particular in the longitudinal
direction of the connecting element 12 itself.

FIGS. 4 to 6 show in side view some lamellae 3 and
4 with the U-shaped parts 11 and the strips 13 in differ-
ent positions relative to each other, whilst moreover a
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skin portion 17 with hairs 18 is shown. In the situation
of FIG. 4 the strips 13 have a maximum deflection such
that the end of the strip 13 of each lamella 4 with the
cutting element 9 is located between the limbs of the

U-shaped part 11 of an adjacent lamella 4. As a result of 5

this the hairs 18 are caught between the U-shaped parts
11 of adjacent lamellae 4.

During the return movement P, as indicated in FIG.
5, the hairs are severed by the cutting edges 20 and 21
(FIG. 3) of the cutting elements 8 nd 9 respectively.
Subseguently the strips 13 reach the other extreme posi-
tion, as shown in FIG. 6, in which again hairs are
caught between the U-shaped parts 11 of adjacent la-
mellae 4. Obviously, it is also possible that a hair is cut
off by cooperation between two cutting elements 8§ and
9 which do not belong to the same lamella 4. As an
example, cutting element 9 of the extreme right-hand

lamella of the three lamellae shown in FIGS. 4 to 6 may
also cooperate with the cutting element 8 of the centre

lamella 4.

At the instant of cutting (FIG. 5) forces occur whose
components act on the strips 13 in a direction substan-
tially perpendicular to the skin, i.e. in the longitudinal
direction of the strips, and away from the cutting ele-
ments 8. Since each strip 13 and the associated U-shaped
part 11 are secured to each other and the strips 13 and
the limbs 10 have a high rigidity in the longitudinal
direction, the width of the cutting gap 19, i.e. the dis-

tance between the cutting edges 20 and 21 (FIG. 3) of

each pair of cutting elements 8 and 9 respectively does
not change significantly. During manufacture this cut-
ting gap 19 can be adjusted for optimum cutting proper-
ties of the apparatus.

As the cutting gap between the first and second cut-
ting elements remains constant, the problem of wear as
a result of mutual contact and a rise in temperature
owing to friction of the cutting elements is also solved.

The cutting angle a of the cutting edge of each cut-
ting element 9 as shown in FIG. 6 is 90°, By machining
the cutting elements 9 it is also possible to use different
cutting angles, generally smaller than 90°.

In the embodiment of FIGS. 7 and 8 a plurality of

first cutting elements 22 1s united to form a stationary
cutting unit 23, whilst a plurality of second cutting
elements 24 forms part of a movable cutting unit 25. The
cutting unit 25 also comprises a bar 26 to which the
cutting elements 24 are secured. The bar 26 is secured to
the cutting unit 23 by means of resilient strips 27. The
cutting unit 23 is constituted by a body of substantially
U-shaped cross-section, in which the first cutting ele-
ments are formed by means of sawcuts 28.

By means of a vibrator motor, not shown, the cutting
unit 25 is driven with a reciprocating movement relative
to the cutting unit 23 in the directions P. The operation
of this embodiment is otherwise identical to that of the
embodiment of FIGS. 1 to 6. Owing to the rigidity in
the longitudinal direction of the resilient strips 27 each
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cutting gap 29 will also remain practically constant

during the operation of this embodiment.

In the embodiment of FIG. 2 lamellae 30 are arranged
in a circle. Again these cutting lamellae 30 can be
spaced from each other by spacing lamellae 31 of the
same configuration as the lamellae 3 of FIG. 2. The
lamellae 30 each comprise a U-shaped part 32 with a
first cutting element 34 and a strip 33 with a second
cutting element 35. The strip 33 1s secured intermediate
its ends to the U-shaped part 32 by connecting elements
in the form of cross-pieces 36. The end 37 of the strip 33

65

4
remote from the cutting element 35 extends beyond the
limbs of the U-shaped part 32.

This embodiment can be driven by means of an elec-
tric motor, not shown with a rotating spindle 38. To the
spindle a wheel 39 with radically extending spokes 40 1s

‘secured. The ends 37 of the strips 33 are struck by the

spokes 40 when the wheel 39 is driven, the strips 33
thereby being rotated about the axis of the cross-pieces
36. These cross-pieces are torsionally resilient and are
therefore flexible in the direction of driving, but they
are rigid in directions extending transversely of the
direction of driving. When a spoke has passed a strip the
strip springs back to its original position. The operation
of the cutting elements is otherwise identical to that of
the embodiment in accordance with FIGS. 1 to 6. As
the angle of rotation of the strips 33 is only small, the
movement of each cutting element 35 relative to the
associated cutting element 34 may be considered a re-
ciprocating movement.

In this case the cutting gap between the cutting edges
of each pair of cutting elements 34 and 35 during cutting
of a hair is again substantially equal in width to the
cutting gap 41 between the cutting edges when no hair
is being cut, owing to the high rigidity of the respective
lamella 30 in the plane of the lamella itseif.

In order to increase the rigidity each strip 33 1s
formed with a longitudinal nib 42.

FIGS. 10 and 11 relate to a special embodiment of the
second driven cutting element, which may be used in
the shaving units described above.

Each second cutting element 43 is provided on oppo-
site sides with cutting edges 44 and 45 and with associ-
ated hair-pulling edges 46 and 47 respectively.

The hair-pulling edge 46 is situated in front of the
cutting edge 44 in the direction of driving P and is

“moreover situated at a greater distance than the cutting

edge 44 from the corresponding first cutting element 48.

During movement in the indicated direction P, first
the hair-pulling edge 46 will meet a hair 49. The edge 46
will slightly penetrate the hair and pull it in the direc-
tion of movement P (FIG. 10). As a result of this the
hair 49 is pulled up from the skin over some length.
When the cutting edge 44 now reaches the hair a
greater length of the hair 49 will be cut off (FIG. 11) by
the cooperation of this cutting edge with the cutting
edge 50 of the first cutting element 48 than would be cut
off by the cutting edge of a second cutting element
which is not preceded by a hair-pulling edge.

In the case moreover of the second cutting element
43 moving in a direction opposite to direction P the
hair-pulling edge 47 and the associated cutting edge 45
operate in a similar way to that described above.

The shaving apparatuses with a constant cutting gap
described in the foregoing are particularly suitable for
use with cutting elements having contact edges as
shown in FIGS. 10 and 11, because in that case there is
no risk of the first and second cutting elements coming
into contact with each other and the cutting edges 44,
45 being eroded by wear.

What is claimed is:

1. A shaving apparatus comprising an external cutting

'element; an internal cutting element cooperating with

said external cutting element and being drivable with a
reciprocating movement relative to the external cutting
element; and a connecting element securing the internal
cutting element to the external cutting element, said
connecting element being flexible in the direction of
driving and rigid in directions extending substantially
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transversely of the direction of driving; the external

cutting element together with two legs constituting a

U-shaped part of a sheet material and the internal cut-

ting element together with the connecting element con-
stituting a strip also made of a sheet material and posi-
tioned between the legs of the U-shaped part; the inter-
nal cutting element being situated at the end of the strip
near the transverse portion of the U-shaped part and the
other end of the strip being connected to the legs of the
U-shaped part.

2. A shaving apparatus according to claim 1, in which
the U-shaped part and the strip constitute a unitary
component of a sheet material.

3. A shaving apparatus according to claim 1 or 2,
which comprises a plurality of combinations of said
external cutting element and said internal cutting ele-
ment, and which includes spacers respectively separat-
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ing adjacent combinations from each other to form a
shaving unit. |

4. A shaving apparatus according to claim 1 or 2,
which comprises a plurality of combinations of said
external cutting element and said internal cutting ele-
ment, said combinations being arranged in a circle, each
strip extending beyond the ends of the legs of its associ-
ated U-shaped part; and which includes a rotatable
wheel provided with radially extending spokes so posi-
tioned that, as the wheel is rotated, each spoke succes-
sively contacts the extending portion of the respective
strip. -

5. A shaving apparatus according to claim 1, in which
the internal cutting element is formed with a cutting
edge and a hair-pulling edge arranged in front of the
cutting edge in the direction of driving, said hair-pulling
edge being spaced further than the cutting edge from

the external cutting element.
* X % Xk %
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